In this study, the relationship of oil extraction rate (OER) and fruit ripeness will be determined. The sample of oil palm fruits was collected from the unripe until the overripe stage and the oil content of the mesocarp for fresh fruit bunches (FFB) was extracted by using bunch analysis procedure to get the oil extraction rate. Using the same samples of FFB, the pixel value of images which measure in hue, was determined by developed image analysis software. The images were captured under an outdoor environment in an oil palm plantation. The sunlight intensity of environment was recorded using Extech light meter at various times of the day from morning to afternoon in the oil palm plantation. The result of the experiment that showed a good relationship was found between the oil content of FFB with its image pixel values. The mathematical model was developed in determining the optimum days for FFB harvesting.
INTRODUCTION
As stated in Al-Quran in surah Al-Waqi'a, verses 71-72 "See ye the Fire which ye kindle? Is it ye who grow the tree which feeds the fire, or do We grow it?" ALLAH ALMOST POWERFUL can make the fire from green tree which received the energy sources from sunlight which also created by Him. With this sun the mankind and all creation life perfectly and the most important is mankind can see. At night the lighting source like electricity, fire continuously serves for mankind life. Otherwise the blind mankind or creation cannot see and don't how beautiful of the world. From this situation, the lighting source and eye are the tools for seeing and describing the object. Sometime the object can describe from shape and colour.
Colour is considered a fundamental physical property of agriculture products and foods. It usually use for recognize the maturity stage and harvesting process of agriculture products. In manual harvesting of oil palm, colour is the most important indicator for farmers use to determine the maturity of the oil palm fruit called fresh fruit bunches (FFB). In the industrial sector, vision systems are used under controlled working environment. Vision systems are used to detect products, for quality control purposes by their shapes and patterns. Machine vision is a technology that employs a computer and camera to analyse and interpret images in a manner resembling human vision. A colour camera output can be decoded into three images to represent the RGB components of the full image. For real plantation environments, variations in the daylight caused the light intensity to change, thus becoming the main issue that affects the automatic recognition process. Dedicated commercial vision systems are currently available for a variety of industrial applications, and they are especially recommended for colour assessments in samples with curved and irregular shapes of the surface; however, the effects of these physical properties and how they are handled to give representative measurements is frequently not known. Especially in oil palm, where the application of vision system is difficult and challenging.
The variations of the daylight change the light intensity thus changing the RGB of the agriculture products. Hudzari (2008) develop an equation of relationship between image pixel value of R, G and B component and daylight intensity, the outdoor vision software was developed using Visual basic version 6 like shown in Figure 1 . The equations of correlation between color components of Pixel value with light intensity were used for threshold the image of matured FFB in the outdoor environment. During run time processing, the intensity of environment that recorded by lightmeter will key in into the textbox (indicate in Figure 1 ) then the software will update the current pixel value of selected FFB. The real time image (left) of oil palm fruits from environment will then threshold on the right image which stand as matured fruits that detect by the system. The objective of this study is to simulate the degree of oil palm maturity model in outdoor condition by determine it image pixel value and oil content. The changing of the light intensity of the environment was measured using light meter. The fruit image was captured simultaneously with day light intensity to model its relationship then the fruits were test using soxhlet extractor to determine it oil content. Otherwise by using the HSL colorspace will avoid the effect of sunlight intensity. HSL colorspace which stand for Hue for H, Saturation for S and Luminance for L is wide use for color model. Hence, theoretically plausible to quantify the degree of ripeness of oil palm by measuring and representing its colour in terms of hue due to its close correspondence with human perception physiological model of machine vision of colour. (M. Z Abdullah,2002 also determined the RGB value of 6 categories of Oil Palm Fruit Bunches tested indoor environment condition. This project was conducted to determine and differentiate between the colour properties of oil palm fruit bunch. The camera vision system was able to detect and differentiate the ripe oil palm FFB from the other categories of oil palm FFB. A computer program developed was able to send a signal to the parallel port or printer port of the computer. The signal, in the form of electrical pulse, was used to turn on the LED that was attached to the port. The signal can be used to turn on a switch to activate the harvester. This initial study was only carried out in the laboratory environment under controlled conditions. The distances between the camera and the object and source of lights were made constant.
For an automatic triggering of color recognition of oil palm, Abdullah (2001) used computer vision model in order to inspect and grade the oil palm fresh fruit bunches. The relationship between oil contents and colour was explored in HSI (Hue, Saturation and Intensity) domain for ripeness determination of oil palm by four major classes: the unripe, the underripe, the ripe and the overripe. This developed system was implied that the inspection system developed has a great potential to assist humans for automated oil palm grading.
S.K Balsundram (2006) was investigated the relationship between oil content in oil palm fruit and its surface color distribution. A total of 80 fruit samples were randomly collected from the field and digitally photographed under room temperature and controlled lighting and then subjected to total oil analysis using soxhlet extraction techniques. The digital images were first rectified using application software. The relationship between oil content and color distribution was determined using multiple linear regression. He found that the surface color of oil palm fruits was found to correlate significantly with total oil content and ripeness.
Abdul Azis Ariffin (1984) mentioned a fruit bunch normally takes perhaps 20 to 22 weeks to ripen. Bunches that are usually affected by environmental changes as shown by their fruits abscissing (detached from bunch) are the 17 -20 week-old. Therefore, these bunches can be considered as mature bunches. Those less than 17 weeks old could be classified as unripe or black bunches. These are not significanty affected by environment or chemical changes unless really extreme. Thus, abscission of the 18th week old bunch would result in the bunch having 40% oil in mesocarp (17% in the bunch), while a ripe 19 week old bunch, s defined by fruit abscission, may contain only 45% oil in mesocarp (18% in bunch). Abscission of the normal ripe (21 or 22 week) bunch, should therefore have more oil (> 50% in mesocarp) or 20%-22% on bunch. M. Hanif (2002) mentioned a maximum bunch weight of 24 kg and mesocarp oil content of 25% were obtained at a fruit set of 90% and 75% respectively. A minimum fruit set of about 40% sufficed to maintain the total mesocarp O/B ratio >20%. Normally the oil content of mesocarp is at mean of 75%. Figure 2 show the mesocarp structure for oil palm fruit. In this project, the research will be carried out by taking the picture of the oil palm fruit from the day of its pollination stage (next study) -at this time is only at unripe stage of fruit until fruit over matured. NIKON coolpix4500 digital camera with tele converter zooming device was used to capture the image of the oil palm fruit bunches and analysed for its RGB and later to find the Hue value. The sample of fruits from monitored oil palm bunches will be analyses for its oil content at every stage of growth. The lighting intensity was recorded using Extech lightmeter data logger. The Soxhlet Extractor was used to determine the oil content of the fruit based on the experiment on Oil Extraction ratio (OER). After the data were collected, the correlation of Hue value and the oil content of fruit (mesocarp) were determined. It is envision on development of portable vision system which is to determine the optimum date of harvesting with respect to its oil content.
METHODOLOGY
The experiment started with capturing the images of FFB from date of 19 November 2008 until 25 January 2009 which means the FFB from at stage of unripe until become overripe. The NIKON coolpix 4500 digital camera was used to capture fruit image digitally. The camera was set to manual mode to make constant image output. The shutterspeed of camera parameter was set to 1/8 and the exposure was set to maximum. This parameter value was experimentally suitable to capture the FFB image in the whole day shift. The image was taken from under canopy of oil palm tree in real plantation condition.
The camera was equipped with lens type Nikon 3x Tele Converter TC-E3ED. It is useful when capture the oil palm fruit of 16 and 20 year old tree. This lens is choosen because this is the highest zooming device for capture as close as possible to get full image sized of 640 X 480 pixels screen. This size was select to suit with the size of image analysis in developed software for histogram analysis which counts the valued on every pixel of image captured. Figure 3 show the camera and lens for used this project. The position of camera was fixed within 1 meter from oil palm tree. The image of FFB was captured from overripe until overripe stage in the date as mention before. Figure 4 show the equipment set up infield of oil palm plantation. After the image of FFB was captured, the fruits sample will pull from it bunch for analysis it oil content (mesocarp) at chemical lab. These steps will repeat until the FFB become overripe stage. The images captured were inserting and analyse into luminance histogram software to define the maximum luminance value of all maturity stages of FFB image. The Hue value of the images will take from maximum luminance value and the validation process will manually proof by developed threshold image analysis. These histogram methods which basically just a graphing of the frequency of each intensity of red, green, blue or luminance in an image is used. The Hue value was calculated as below formula (Gonzalez 
Determination of Oil Content
In doing this study, three fruits samples were pulled from bunch of twenty years old of oil palm tree as shown in figure 4 , A and B. With same bunch, three fruits were collected until the experiment finish. The samples were weighing and chopped. The samples were dried under 70 0 C for a day to remove the water in the fruits. The dry nuts and mesocarp were weighed and blend to get particle before pack into filter papers; brand of Whatman Cat No 1001 150. The Oil was extracted in sochlet extractor using chemical solvent namely hexane. In case the soxhlet extractor machine is not available, the packed paper will stored together with silica gel for wet absorption. After that, the remnant fibre and thimble were dried under 70 0 C for a day to remove the remaining hexane. The samples were weighed. All the weight of measurements will record in form for mesocarp oil content calculation. (Flingoh,1989) . Figure 6 below show the analysis step procedure for determination of oil content for mesocarp.
. Figure 6 : The analysis step procedure for determination of oil content for oil palm mesocarp.
All the weight of measurements will record in form for mesocarp oil content calculation. The raw data and calculations to obtain the oil content of oil palm fruits
RESULT AND DISCUSSION
The Hue and Luminance pixel value of difference fruits maturity were captured and analysed based on outdoor light condition of environment. It means from hue value of the FFB image, the number of day require for harvest is 0.5 day. Strong relationships were found between the Hue values of fruits image with the oil content of mesocarp FFB with regression correlation > 0.8. The value of R 2 was acceptable. The oil content of fruit in mesocarp and hue value was increase with increasing the stages of maturity.
CONCLUSIONS
This experiment was conducted to determine and to model the equation between the Hue values of the oil palm fruits image with difference stages of maturity after considering the affected of outdoor environment intensity. The maturity stages were confirmed later by oil content determination. This study was carried out on selected immature fruits and monitor until one loose fruit found which indicated matured FFB. It is more than two months monitoring.The factor of light intensity gives effect on outdoors image but using the HSL colorspace, the determination of the colour value of image is reliable. (M.Z Abdullah, 2002) A. Strong relationships were found between the Hue values of fruits image with oil content of FFB mesocarp. The developed graphical analysis user interface was able to differentiate and give the result output of the hue value for colour component. The procedure in monitoring the image pixel value of difference maturity stages of oil palm fruit was initially contributed. Currently, this research experimentally still conducting with the real image of FFB from oil palm tree aged of 5 , 16 and 20 years old in plantation of MPOB at Bangi Lama Selangor. More images will take with long period of time intensity record. In proposal, the monitoring will start at during pollination stages and monitor until fruit become overripe stage. It is challenge which difficult to recognize the fruit at just pollination process finish. Theoretically the FFB will take 22 weeks to ripe from pollination process (Azis). InshaALLAH, later the robust equation will develop between relationships of digital value of image with FFB oil content to realize the development of portable real time maturity prediction device.
